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constraint release, the model assumes the physical picture of a "thin" tube undergoing Rouse motion within a "fat" tube [8] . Figure 8 in the main manuscript compares the predicted and experimental linear viscoelastic response of the samples used in this work as well as of three other samples, iPPM9 [9] , CiPP3 and CiPP5 [10] , taken from literature. The master curve of iPPM9 has been shifted from 190°C to 170°C using the shift factors presented in Ref. [9] . For all samples, the experimental molecular weight distributions were considered; Table 1 presents the corresponding average molecular weights and polydispersity. iPPM9 exhibits relatively small PDI of 2.4 while all other samples have considerably high polydispersity. Since the complexity of the dynamics increases with polydispersity one anticipates the tube model to perform better at low PDI. Taking this into consideration, the molecular parameters of the model, namely M e and τ e , have been obtained as a best fit to the iPPM9 data, with the corresponding values being M e = 5 kg/mol and τ e = 2*10e7 s. (Figure 8A .) According to tube theory, these values are independent of chain architecture and polydispersity [1] [2] [3] [4] . In principle, they only depend on temperature. Nevertheless, the temperature dependence of M e is typically weak [11, 12] . This is the fact allowing us to horizontally shift the iPPM9 data to 170°C by changing the τ e value only. Having determined M e and τ e , we used the experimental
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MWD of our samples to predict their theoretical viscoelastic response. The model provides a rather good fit to the polymer melt without the nucleating agent. (Figure 8C .)
To investigate whether the model captures the response of other polydisperse samples using the same parameter set, we compared the model predictions with the measurements of Hamad and coworkers [10] on the so-called CiPP3 and CiPP5 polymer melts ( Figures 8B and 8D ).
Both samples yield reasonable fits and with rather small discrepancies. This indicates that though the BOB model does not fit polydisperse samples perfectly, the discrepancy in behavior of iPP containing OXA3, 6 are not originating from the limitations in the model, nor its input parameters. As clearly seen in Figure 7D of the original manuscript, the model fails for the iPP containing OXA3,6, presumably for the reasons mentioned in the main text, i.e.
the formation of a heterogeneous melt.
We should mention that the used tube model somewhat overestimates the reptation relaxation times. This is because it considers reptation in the undilated ("thin") tube. In other words, it does not account for the speed up of the reptation dynamics due to already relaxed chain portions by CLF. In this respect, a moderately faster τ e might better represent the actual chain dynamics. The fact remains, however, that it would have been impossible to successfully capture the linear rheology response of both the pure iPP and iPP containing OXA3,6 samples with a single parameter set.
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Usage of the tube model to examine the effect of long chain branching (LCB)
In this section, the possibility of degradation of long chain branched (LCB) molecules as an explanation of the viscosity suppression of the iPP containing OXA3,6 is investigated by theoretical means, using the tube model mentioned above [1] . LCB chains could have been introduced during synthesis of the iPP polymer grade, from which the iPP containing OXA3,6
was derived. For this reason the presence of a small weight fraction of LCB is assumed in the parent iPP grade. Further, it is assumed that degradation of the branched component is more severe in the iPP containing OXA3,6. It should be emphasized that this assumption is neither based on knowledge of any particular interaction (reaction) involving the OXA3,6 nor on experimental findings. It is a speculation to examine whether degradation of branched chains in the iPP containing OXA3,6 can explain the peculiar viscosity reduction of the latter grade.
In our theoretical treatment, a small weight fraction of branched chains was assumed to be present in the pure iPP melt. More specific, symmetric comb molecules like the one illustrated in Figure S1 (left) represented the branched component. This particular topology was chosen because it contains both dangling arms and backbone segments between branch points, therefore to a good extent it resembles a real LCB molecule like the one depicted in Figure S1 (right). The molecular weight of each backbone segment was assumed constant, being ten entanglements long, whereas the length of the dangling arms varied significantly, from being barely entangled to being heavily entangled, depending on the adopted MWD (see panels A and B of Figure S2 and Figures Unlike advanced techniques such as TGIC [13, 14] , conventional GPC cannot distinguish the topology of the polymer molecules. For this reason, the measured GPC signal of the iPP and the iPP+OXA3,6 melts ( Figure 7A of the main manuscript) was decomposed into two contributions, one arising from the linear chains and a second one coming from the branched molecules (comb chains). More specifically, log-normal distributions were used to construct the contribution of the branched component, with the remaining signal being attributed to the linear chains. The average molecular weight, ‫ܯ‬ ഥ ௪ and polydispersity, PDI, for all constructed log-normal distributions used in this section are summarized in Table 2 .
In panels A and B of Figure S2 and Figures Could degradation of such branched chains be enhanced in the presence of OXA3,6 and cause the severe suppression of the melt viscosity of the iPP containing OXA3,6 is the question we wish to examine. Thus, the MWD of the branched component has been shifted towards lower molecular weights while keeping the backbone molecular weight constant (i.e.
30 entanglements long) and the total weight fraction of the branched chains the same, i.e. at The assumption that only the arm material is subjected to degradation is questionable.
Hence an alternative scenario leading to more severe degradation has been considered also. In this alternative scenario both the backbone and the dangling arms have been subjected to degradation leading to molecular weight distributions that comprise star-like chains only. This scenario is illustrated schematically in Figure S4 . The simplest possible topology of symmetric three armed stars has been considered. In this respect, as seen in Figure S5 -B, the GPC signal of the iPP containing OXA3,6 is assumed to consist of a contribution from low molecular weight three armed star polymers and a contribution from linear chains. More To examine whether a weight fraction of branched chains, ‫ݓ‬ , larger than 0.1 could explain the peculiar behaviour of the iPP containing OXA3,6 a second case was considered. In this case, the weight fraction of the branched component was taken to be 0.2. Concerning the pure iPP melt, the split up of the measured MWD in two fractions can be seen in Figure S6 -A and As for the ‫ݓ‬ =0.1 case, a second, more severe, degradation scenario was considered for the ‫ݓ‬ =0.2 case as well. A sketch of this degradation scenario can be seen in Figure S4 . It corresponds to degradation of both arm and backbone material leading to moderately entangled star polymer chains. Figure S7 
Melt behavior of iPP containing OXA3,6 in various concentrations
To verify whether the suppression of the viscosity of the iPP upon the introduction of the pure iPP sample ( Figure S8 ). As is clear from Figure S8 , the iPP sample containing 0.5 wt% OXA3,6 displays roughly a factor two suppression in the zero-shear viscosity compared to the pure iPP, indicating that the sample behaves as if it has approximately 20% lowered molecular weight. Though this suppression is still significant, the suppression is less than the factor 3 decrease observed for the iPP sample containing 0.5 wt% OXA3,6 shown in Figure 7 .
This indicates that although a clear suppression in viscosity is apparent for all samples containing OXA3,6, the actual percentage of the decrease tends to fluctuate. Given the difference in processing history of the samples, we anticipate that both the NA concentration and the thermal history of the sample influence the final proportion in the suppression of the zero-shear viscosity, as these factors also strongly affect the morphology of the nucleating agent after self-assembly. Nonetheless, though the actual mechanism is not identified, from these findings it is clear that the introduction of OXA3, 6 repeatedly results in a suppression of the melt viscosity. Figure S8 . The dependency of the complex viscosity of frequency for samples containing various concentration of OXA3,6.
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Melt behavior of iPP at various temperatures
Shear experiments have been performed using the MPR set-up at various temperatures. The same protocol has been used as described in the original manuscript. Once the desired temperature was reached, the sample was kept under isothermal and isobaric conditions (50 bar) to allow the material to fully relax. A shear pulse (15 mm, ߛሶ = 200 s -1 ) was applied and the apparent viscosity was calculated from the monitored pressure difference. As can be seen from Figures S9A and S9B , the plateau value of the shear pulse is consistently higher for the pure iPP sample compared to the iPP containing OXA3,6. Similarly, the formation of shear induced precursors is already detected at 180 °C for pure iPP, whereas the nucleated iPP displayed only a steady plateau at this temperature. This indicates that even at elevated temperatures the iPP containing OXA3,6 maintains a lowered viscosity than the neat iPP. 
Effect of wall-shear rate on shish scattering
The peak in horizontal scattering intensity corresponding to the presence of shishes observed directly after shear pulses conducted under various wall-shear rates are shown in Figure S10 .
In general is can be seen the signal corresponding to the presence of shishes increases with increasing wall-shear rate for the pure iPP sample. This is characteristic for an increase in wall-shear layer. A similar trend is observed for the iPP sample containing 0.5 wt% OXA3,6, however, it takes higher wall-shear rates to generate the shish signals. 
